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(C) Immersion type mei'coid thermal cutout having a range of approxi-
mately 120-200° r. This regulator is wired in series with the supply line.

(A and E) Two candelabra base pilot receptacles containing Neon lamps
behind a suitable bull's-eye, one pilot across heater elements and one across
line ahead of thermal cutout and switch. This to enable operator to tell when
(A) cabinet is connected to line when (E) heater is operating. Not shown on
diagram is a receptacle; at (I) left side of cabinet 8" from floor to allow connec-
tion by means of a two conductor no. 14 asbestos heatci' cord.

Four shelves made of no. 10 wire woven in a one-inch diamond mesh and
welded to a suitable frame are shown by double horizontal dotted lines.

(G) Three ventilation holes cut through cabinet one at each side near bottom
and one in the top, each hole approximately 3" x 0" and fitted with reasonably
tight covers.

(D) Thermometer indicating air temj)erature inside cabinet.
(F) Handles to dooi-s.

Specifications for the electrical equipment were drawn by Mr. Robert E.

Robson.
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NOTESON THE CLADOXIAE OF CONNECTICUT—IIP

Alexander W. Evans

The present series of notes represents the tliird supplement to the

writer's report on the Cladoniae of Connecticut,'- jiuhlished in 19.'i().

This report was based on collections made down to the close of 1928.

The first supplement'* brought the record down to 1931, and the second*

to 1933. In this third supplement tlie record is brouglit down to the

close of 193G. The writer has again enjoyed the kind cooperation of

Dr. Heinrich Sandstede of Bad Zwischenahn, Oldenburg, in the prep-

tiration of this paper and would again extend to him his grateful

thanks. Dr. Sandstede has examined the majority of the specimens

listed and has commented on some of the more critical species, varie-

ties, and forms.

The names of most of the collectors mentioned on the following

pages have already appeared in the writer's earlier papers on Cladoniae.

During the past three years a number of additional botanists have

sent in material for study, and a few specimens of earlier date have

come to light. The new names, which will be cited in connection with

individual specimens, are as follows: Miss Dorothy Arnold, B. Livings-

' Contribution from tlic Osborn Botanical Lal)orator\v.

2 Trans. Connecticut Arac I. •iO: a.")" 510. 1030.

3 Rhodora 34: 121 142, l.'iHl(>4. 1932.

* Ibid. »7: 33-57. 1035.
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ton, R. Darrow, G. R. Kleebergcr, H. R. Muegel, C. E. Olmsted, W.
A. Setchell, and A. G. Snow. The specimens collected by Livingston,

Kleeberger, and Setchell are fifty years old or more, but most of the

other specimens listed are of recent date. The collections made by

Mr. H. R. Muegel of the T^niversity of Cincinnati have been of

especial interest and have added appreciably to our knowledge of the

local distribution of the Cladoniae in Connecticut. Records cited

with dates only are based on collections made by the writer, and all

records, unless especially noted, arc represented by specimens in the

Yale Herbarium.

The long-awaited Lichen Flora^ by Professor Bruce Fink, completed

for publication by Joyce Hedrick, appeared in 1935. The treatment

of the genus Cladonia in this important work is somewhat at variance

with the treatment in the writer's publications. This is largely due

to the broader definition of certain species and to the almost complete

disregard of chemical distinctions. As an example of broad definition

C. fimhriaia may be considered. In the Fink Flora this species includes

seven varieties, whereas five of these varieties are regarded as distinct

species in the writer's report and notes. As examples of the disregard

of chemical distinctions the inclusion of C. clavulifcra under C. suh-

cariosa an<l of C. miiis under C. syhatica may be selected. The Fink

treatment of the genus is, on tlie whole, in accordance with the views

of Tuckerman; the writer's treatment on the contrary is more in ac-

cordance with the views of Vainio and Sandstede.

The study of chemical distinctions in the Cladoniae has been

greatly advanced by Asahina's recommentlation of paraphenylenedi-

amine^ for the detection of fumarprotocetraric acid. Students of the

Cladoniae had heretofore attempted to demonstrate the presence of

this wide-spread acid by means of its bitter taste, but this method is

far from satisfactory because to many persons the bitter taste is

either elusive or wholly imperceptible. Paraphenylenediamine, how-

ever, if fumarprotocetraric acid is present, gives a definite color re-

action, a yellow quickly deepening to orange-red or brick-red. To ob-

tain this reaction the reagent should be applied to dry material in the

form of a freshly prepared alcoholic solution.^ Although most of the

specimens which had been pronounced bitter by Sandstede and by

1 Tlic Lichen Flora of the ITnited States i-x, 1-426, (. I h pi. / -.'/7. Ann Arbor

1935.
2 Uober die Reaktion von Flechten-Tliallus. Acta Phytochiinica 8: 47-04. 1934.

3 For further details see Torrey, Paraphenylenediamine. a n<'\v color test for lichens.

Torreya 35: 110-112. 1935.
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Robbins react positively witli the now reagent, whereas tliose which

had been pronoiince<^l mikl react negatively, a few exceptions ha\'e

been met with. These were particularly exident in plants which had

been referred to C. ehlorophaca or C. Grayi on the basis of differences

in taste. P^or this reason the lists of stations under these two species

are completely revised in the present paper, according to the results

obtained with paraphenylenediamine.

Although the new reagent gives an orange-red or brick-red color

with fumarprotocetraric acid, these colors are not absolutely diagnostic

for this particular acid. Similar colors are obtained, for example, with

C. macilcnto, C. digitata, and C. ddicata, in spite of the fact that

fumarprotocetraric acid has not been demonstrated in any of these

species by chemical analysis. The reaction in these cases is obviously

due to the presence of thamnolic acid, to which Asahina assigns a

yellow color, deepening to orange- or brick-red when treated with

paraphenylenediamine. It will be remembered that thamnolic acid

gives a deep yellow color when acted upon by potassium liydroxide.

In certain Cladoniae paraphenylenediamine gives a yellow color whicli

does not deepen to orange or reddish. This is the case, for example,

with C. squamosa f. Inncoriicata, although other forms of this poly-

morphic species, such as f. drnticollis, are definitely negative. Ap-
parently various substances might be responsible for this persistent

yellow color. In the following list the reactions of the various species

with ])araphenylenediamine are indicated by means of the symbols

P+ and P—. P+ signifies a positive reaction, in which a definite

reddish color is obtained; P—a negative reaction or one in whicli the

color is not reddish.

Fifty-three species of Cladonia were known from Connecticut at

the close of 1933, and two additional species have been detected since

that date. Unfortunately C. impcxa, one of the species included in

the writer's original report (p. 386), can no longer be considered a

member of the Connecticut flora. This species is negative with

paraphenylenediamine, but all the specimens upon which the Con-
necticut records were based are positive and must therefore be trans-

ferred to C. sylmiica or C. knuis. The total number of species for

the State, therefore, is fifty-four. It is hoped that the true C. hiipcxa

may yet be discovered within our limits. According to our present

knowledge it is more northern than our other species of Cladina, al-

though found in eastern Massachusetts.
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The sequence of species in the present series of notes is the same as

in the writer's earher papers on CUidonia and all page-references,

unless otherwise noted, relate to the original report of 1930. The

first series of notes is indicated by "Notes" and the second series by

"Notes II." Species or forms reported for the first time from Con-

necticut are distinguished by asterisks.

Subgenus CLADINA

Cladonia kangiferina (L.) Web. (p. .375). P+. Canaan (1986),

Kent {Mucqcl, 1936), Middletown {Marqcl, 1935), Pomfret {Mrs.

Painr, 1934), Somers (1934), Warren (1934), and Woodbridge (1935).

*Cladonia RAXGiFEKiXA f. i.vcKAssATA Schaer. Lich. Helv. Spic.

38. 1823 (a.v C. raiigifcrlna inrra.s.safa). On eartli in a field, Goshen

(1934, det. Sandstede).

The podetia in this form are more robust than in the usual forms of

the species, and the surface in the older parts is wrinkled and verru-

culose.

Cladonia kangiferina f. xENrioit (Del.) Mass. (Notes, p. 122).

Farmington (1934).

*Cladonia kangiferina f. LEUCITIC'A Flot. in Sandstede, Abhandl.

Naturw. Ver. Bremen 25: 94. 1922. On earth in a field, Simsbury

(1936, det. Sandst.).

According to Sandstede f. Ivucitica is a shade plant and is distin-

guished by its sparse branching and pale color, with only the extreme

tips of the ultimate branchlets showing a brownish pigmentation.

Cladonia kangiferina f. umbellata Anders (Notes II, p. 35).

Canaan (1936) and Goshen (1934, det. Sandstede).

Cladonia rangiferina f. prolifera Flot. (p. 377). Goshen (1934).

Cladonia sylvatica (L.) Hoffm. (p. 378). P+. Barkhamsted
{McDonndl, 1933; Evans, 1934), Durham (1932), Farmington (1934),

Goshen (1934, 1935, det. Sandstede), Kent (Mucgcl (£• Eimis, 1936),

Madison {Mucgd, 1935, the earlier record for this town was based on

specimens of C. niifis), Milford (1932), New Haven (Liringsion,

1873, not earliest record for town), Torrington (1934, det. Sandstede)

and Warren (1934). The specimens dated 1932 or 1933 have been

incorrectly listed as C. mitis (see Notes II, p. 36).

Cladonia sylvatica f. sphagnoides (Floerke) Oliv. (p. 380).

New Haven (Hall, 1874, Hall Herbarium, listed on p. 387 as (J.

iinprxa f. laxiu-scula).

Cladonia sylvatica f. pygmaea Sandst. (p. 381). Branford (1936),

Middletown (1935), Warren (1934, det. Sandstede), and Woodbridge

(1935).

*Cladonia svlvatk a f. SETIGERA Oxuer ex Sandstede in Raben-
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horst, Kryptogainen-Floni 9, Abt. 4'-': 4(). HWl. On rartli in iields.

Branford (1928), TorrinKton (1934. (ht Saiulstrdc) and Cnion (J 927).

The specimens from Branford and Tnion have hecn incorrectly listed

as C. mitw (see Report, p. .'iSl).

The minute liair-like or needle-like a])j)endages which characterize

f. artlgera are originally pale in color hut may become darkened with

age. They are rather sparingly produced in most cases and ocou-

along the sides of the podetia as well as at the tips of the ultimate

hranchlets. The form is analogous to C. tenuis f. sd'Kjrra.

Cladonia mitis Sandst. (p. .SSI). P—. Canterbury (1938, not
new to town), Colchester (193.')), Eastford (1934), Griswold (1933,

not new^ to town), Hartland (1934), Killingworth (Hall, 1874, ante-

dating record in Notes II, p. 3(j; Kraus, 19.32), Lcdyard (L. Sudhurt/,

1927, not pre\iously reported), Lyme 1930, not new to town), Madi-
son (1927, not new to town), Mansfield (19.34), Xorth Haven (Britton,

1901, antedating records in Report, p. 3S1), Oxford (193G), Shelton

(1928, not new^ to town), Somers (1934), and \'oluntown (1933).

The specimens upon which these records are based arc all iu^gati\'e

with paraphenylenediamine. Those dated 1933 or earlier have been
incorrectly listed as C. .s'l/lvfificd (see Kei)ort, j). 37S; Xotrs, j). 123; and
Notes II, p. 36)

.

Cladonia mitis f. pkolifeka Sandst. (i). .383). Bethany [Mu-cyrl,

1935), North Branford (Mnnch d- Krau.s-, 1927), Shelton '(1928, not
new to town), Somers (1934), and Wilton (1931). The.se specimens
(with the exception of the third) ha\e been incorrectly listed as C.

syhatica f. yroUJcra (see Report, p. .381, and Notes, \t. 123); they are

all negative, however, with paraphenylenediamine. The true C.

syhatica f. proUfcra has not yet been found in Coimecticut.

Cladonia tenuis (Floerke) Harm. (p. 384). P+. Barkhamsted
(1928, incorrectly listed in Report, p. 38(1, as C. impcxa; not new to

town), Bloomfield (19,36), Canaan (1930), Colchester (19.34), Coven-
try (1934), Farmington (19.34), Glastonburv (19.34), Groton (1930),

Mansfield (1934), NewLondon (193(5), Oxford (193(5), Pomfret {Mr.s.

Painr, 1934), Sharon (1930), Somers (19.34) Torrington (1934),
Warren (1904), Windsor (Britton, 1900, Britton Herbarium, ante-
dating record in Report, p. 384), and Woodbury (1930).

Cladonia tenuis f. flavicans (Floerke) Harm. (p. 385). Killing-

worth (IlaU, 1874, det. Sandstede, earliest record for Connecticut).
This specimen has been incorrectiv listed as C. iiiipcva (see Report, p.

380).

Cladonia tenuis f. setigeka Sandst. (Notes, p. 123). Chester
(Musch & Evams, 1928), Clinton (1935), Colchester (1934), Coventrv
(1934), East Haddam (1934), Enfield (1934), Hartland (1934),
Ledyard (Musch & Nichols, 1925), Mansfield (1934), North Canaan
(1928), Old Saybrook (1928), Pomfret (Mrs. Painr, 1934), Salem
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(1935), Southburv (1925), Soutliington (1935), Warren (1934),

Washington (1922), Westbrook (1935), and W^oodbury (1936). The
specimens dated 1928 or earlier have all been incorrectly listed as

C. impexa (see Report, p. 386) or as C. ivipcxa f. laxiuscula (see Report,

p. 387). These specimens, although showing more or less superficial

disintegration, give a positi\'e reaction with paraphenylenediamine

and must therefore be excluded from T. impexa, which is definitely

negative.

Subgenus PYCNOTHKLIA

Cladonia papillaria (Ehrh.) Hoffm. f. molariformis (Hofl'm.)

Schaer. (p. 390). P-. Colchester (1934), Farmington (1934), Goshen

(1934), Plainville (1935). Pomfret (1934), Salem (1935), Salisbury

(1935), and Southington (1935, 1936).

Cladonia papillaria f. papillosa Er. (p. 391). Colchester (1934),

Goshen (1934), North Branford {Muajcl, 1935), Pomfret (1934),

Salem (1935), and Southington (1935, 1936).

Cladonia papillaria f. efistelis Sandst. (Notes, p. 123). Bran-

ford (1936, determination verified by Sandstede).

Subgenus CENOMYCE *

Section Cocciferae

Subsection Subglaucescentes

Cladonia Eloerkeana (P>.) Floerke var. intermedia Hepp

(p. 393). P-. Bethany (1935), Coventry (1934), Guilford (1936),

Southington (1936), and Torrington (1934).

Cladonia Eloerkeana var. carcata (Ach.) Vainio (p. 394).

Barkhamsted (1934), Bethany (1935), Coventry (1934), Kent (1936),

Salisbury (Darrow, 1935), and Southington (1936).

Cladonia Eloerkeana var. carcata f. squamosissima (Th. Er.)

Vainio (p. 394). Barkhamsted (1934).

Cladonia BACiLLARis (Ach.) Nyl. (p. 395). P—. Bloomfield (1936),

Bristol (1934), Colchester (1934), Earmington (1934), Glastonbury

(1934), Goshen (1934), Killingly (1934), Mansfield (1934), Norwich

(1935), Oxford (1936), Pomfret {Mrs. Fainc, 1934), Salem (1935),

Southington (1935), Stratford (1934), Southington (1936), Thomaston

(1935), Torrington (1934), W'inchester (1935), and W^oodbury (1936).

Cladonia bacillaris f. clavata (Ach.) Vainio (p. 397). Beacon

Ealls {Mueijel, 1936), Earmington (1934), Salem (1935), Sharon (1936),

and Voluntown (1935).

Cladonia bacillaris f. peritheta (Wallr.) Arn. (p. 397). Bethany

(1935, det. Sandstede) and Voluntown (1935).

Cladonia bacillaris f. reagens Evans (p. 397). Southington

(1935).

Cladonia bacillaris f. subtomentosula Sandst. (Notes II, p. 38).

Bethanv (1935), Branford (1936), Canaan {MuccjcU 1936), and Goshen

(1934).'
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Clauonia hacillakis f. FiTYROFODANvl. (Notc's II, p. 38). Gosheu
(19;m).

Cladonia bacillauis f. TExnsTiPiTATA Siiiulst. (Notes II, p. ;39).

Torrington (1934).

Cladonia bacillahis f. abbkeviata (Vuinio) Harm. (Notes, ]).

124). Barkhamsted (1984), Eastford (1934), East Haddam (1934),
Kent (193(5), and North Canaan (193()). Tliese specimens, with the
exception of the last, were determined hy KSandstede.

Cladonia macilenta Hofiin. f. htyhacella (Aeh.) \'ainio (p. 399).
P4-. Colchester (1935), Goshen (1934), Killinglv (1934), and Litch-
field (193G).

Cladonia macilenta L (jkanulosa Aigret (p. 400). (iosiien (1934)
and Winchester (1935).

*Cladonia digitata (L.) Hofi'ni. Deutschl. El. 2: 124. 1790.
IJrhcn (li(/if(itus L. Sp. Plant. 1152. 1753. P+. On logs, tree-bases,
or soil ricli in humus. Canaan (Miirycl, 1930).

Although the synon^'nw given abo\-e is correct, so far as the names
are concerned, it is by no means certain that the plants called Lichen

digitatus by Linnaeus and those called Cladonia digit af a by Hoffmann
are the same as those now called C. digitata. Vainio,! in fact, ac-

credits the name simply to Schaerer (Lich. Helv. Spic. 22, 1823),

on the basis of specimens in the Schaerer Herbarium, which agree

with the modern conception of the species. According to the Inter-

national Rules of Botanical Nomenclature, adopted in 1930, the

citation of Schaerer as author is incorrect, since Article 47 distinctly

states: "an alteration of the diagnostic characters or of the circum-

scription of a group does not warrant the citation of an author other

than the one who first published the name."

The distribution of C. digitata is circumpolar, and the species has

long been known from Canada and northern New P^igiand, as well as

from the Adirondacks and Appalachians. The specimens from
Canaan are scanty, and the few podetia present are \ery irregularly

developed. The plants are therefore referred simply to the species.

Aside from the illustrations of C. digitata in European works, Torrey's

excellent figures of North American specimens should be consulted.'^

The primary squamules of the present species are larger than in any
other member of the Cocciferae and are variously lobed or incised.

The upper surface varies from grayish green to oli\e green and the

lower from whitish to yellowish, deepening to brownish orange toward
the base. In most cases fine soredia are present, especially along the

I Acta Soc. F. et Fl. Ffinnica 4: 123. 1887.
^ Torrcxa 34: pi. 1. f. ,?. 1034.
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margins. The podetia, in their most characteristic development,

form distinct cups, which broaden out gradually from the base, but

in certain forms the cups are irregular and indistinct and may even be

replaced by more or less pointed structures. The podetial cortex,

which is restricted to the lower part, presents a smooth or wrinkled

appearance. Above the base patches of fine soredia appear in the

cortex, and the upper part of the podetia is densely covered with

similar soredia, which show a whitish or pale yellowish color, oc-

casionally tinged with greenish. The scarlet apothecia are normally

borne on the margins of the cups, but many of the podetia are sterile.

One of the most striking peculiarities of C. digitata is its distinct

reaction with KOH, which gives a vivid yellow color, owing to a

relatively large content of thamnolic acid. In this respect the species

resembles C. macilcnta, but in the latter the primary squamules are

much smaller and the podetia never from true cups.

Cladonia didyma (Fee) Vainio f. subiilata Sandst. (Notes, p. 127).

P-. Guilford (1936).

Subsection Stramineo-flavidae

Cladonia pleurota (Floerke) Schaer. (p. 400). P—. Bethanv
(1935), Bloomfield (1936), Glastonbury (1934), Goshen (1934), Hart-

ford (Clark, 1933, det. Sandstede, not previouslv reported), Lisbon
[Marshall & Evans, 1935), Norwich (1935), Salein (1935), Salisburv

(1935), Somers (1934), Southington (1935), Thomaston (1935),

Warren (1934), Westbrook (1935), and Woodbury (1936).

Cladonia pleurota f. decorata Vainio (p. 402). 13arkhamsted

(1934), Guilford (1935), and Pomfret {Mrs. Paine, 1934).

Cladonia cristatella Tuck. f. Beauvoisii (Del.) Vainio (p. 405).

P—. Bristol (1934), Canaan (Mur(/rl, 1936), Colchester (1934), Lisbon

(1935), Mansfield (1934), New London (1936), Norwich (1935),

Oxford (1936), Plain\ille (1935), Pomfret (Mrs. Paine, 1934), Salem
(1935), Somers (1934), Stratford (1934), Warren (1934), Westbrook
(1935), W^inchester (1935), and Woodbury (1936).

Cladonia cristatella f. vestita Tuck. (p. 407). Bristol (1934),

Colchester (1934), Lisbon (1935), Naugatuck (1936), New London
(1936), Norwich (1935), Plain ville (1935), Pomfret (Mrs. Paine,

1934), Salem (1935), Somers (1934), Stratford (1934), Warren (1934),

Winchester (1935), and Woodbury (1936).

Cladonia cristatella f. squamosissima Robbins (p. 408). Beth-
any (Muegel, 1935) and Voluntown (1935).

Cladonia cristatella f. pleijrocarpa Robbins (p. 408). Mans-
field (1934), Oxford (1936), and Stratford (1934).

Cladonia cristatella f. scyphulifera Sandst. (Notes II, p. 41),

Colchester (1935) and Mansfield (1934).
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ClADONIA CRISTATELLA f. AUKANTIA( A ]{ol)l)in.S (XotCS 11, p. 41).

]Madison {Murgcl d- Evans, 1935) and Xew London (193G).

ClADOXIA CRISTATELLA f. OCHROCARPLVTuok. (p. 409). Woodbui'V

(193(5).

Clad()nl\ in'crassata Floerke (Notes, p. 129). P—. Canaan
(193H), Mansfield (1934), Naugatuck (193f)), and Southington (1936).

Section Ochrophaeak

Sul)section Unciales

Clado.mfa tncialis (L.) Web. (p. 413). P-. Eastford (1934),

Middletown (Murgcl, 1935), Oxford (193G), Pomfret (Mrs. Paine,

1934), Somers (1934), Voluntown (1935), Warren (1934), and West-
brook (1935). The earlier record for Westbrook (p. 414) was based

on specimens of C. caroliniana f. dilafata (Notes, p. 138).

Cladonia uncialis f. setigera Anders (Notes, p. 134). Bethany
(Mucgd d- F.ran.s; 1935). Harthind (1934), Naugatuck (1936),

Voluntown (1935), and Westbrook (1935).

Cladonia uncialis f. SPINOSA Oliv. (p. 417). Voluntown (1935).

Cladonl\ uncialis f. soraligera Robbins (Notes II, p. 42).

(iroton (1936), Salisbury (1935), and Voluntown (1935).

Cladonia caroliniana (Schwein.) Tuck. f. dilatata Evans
(Notes, p. 138). P-. Cornwall (Tw/rru'oof/, 1890), Farmington (1934),

Goshen (Undcricood, 1890), Groton (1936), and ^Middletown (Mucgd,
1935). The specimens from Cornwall ha^•e been listcfl as C. uncialis

f. obtusata (p. 415) and those from (ioshen as C. imcialis (p. 413).

Both are in the I nderwood Herbarium at the New York Botanical

Garden.

Cladonia caroliniana f. fibrillosa Evans (Notes, p. 139).

Clinton (1935).

Cladonia caroliniana f. tenuikamea Evans (Notes, p. 139).

Bloomfield (1936), Naugatuck (1936). Salem (1935), and W'estbrook

(1935).

Cladonia caroliniana f. prolifera Evans (Notes, p. 139).

Glastonbury (1934) and Salisbury (1935).

Cladonia Boryi Tuck. f. lacunosa (IBory) Tuck. (p. 418). P—

,

Canaan (Mucgd, 1935), Groton (1936), Guilford (1935), Middletown
Mzicgd d: Evans, 1935), North Canaan (Mucgd, 1936), and Salisburv

(1935).

Subsection Ciiahmariae

(xroup MiCROPHYLLAE

Cladonia furcata (Huds.) Schrad. (p. 420). P+. East Haddam
(1934). This specimen is indefinite as to form.

Cladonia fi'rcata var. racemosa (Hott'm.) Floerke (p. 422).

Bloomfield (1936), Clinton (1935), Eastford (1934), Goshen (1935),

Guilford (1935), Kent (1936), Somers (1934), Winchester (1935),

and W'ood bridge (1935).
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Cladonia furcata var. racemosa f. furcatosttbulata (Hoffni.)

Vainio (p. 422). Clinton (1935), Litchfield (1930), Oxford (193(5,

flet. Sandstede), and Salem (1935).

Cladonia furcata var. racemosa f. corymbosa (Aeh.) Vainio

(p. 423). Guilford (1936).

Cladonia furcata var. racemosa f. fissa (Floerke) Aigret (Notes,

p. 153). Canaan (1936, det. Sandstede).

*Cladonia furcata var. racemosa f. racemosella (P'loerke)

Sandst. in Rabenhorst, Kryptogamen-Flora 9, Abt. 4^: 204. 1931.

Cladonia furcata *i^. fissa suhvar. raccmosdla Floerke, Clad. Comin.
152. 1828. On earth in a field. Goshen (1935, det. Sandstede).

Although this form is recognized by Sandstede it comes very close

to f. corymbosa. It is characterized by the small and regular tufts

which the podetia form and by the more or less fissured cortex in the

vicinity of tiie apothecia.

Cladonia furcata var. racemosa f. squamulifera Sandst.

(Notes, p. 153). Bloomfield (1936), Branford (1936), Canaan {Murgcl,

1936), Enfield (1934), Kent (1936), New Ha\en {Kkchercjer, 1874,

earliest record for town), Pomfret {Mrs. Fainr, 1934), Portland (1934),

Thomaston (McDonndl, 1935), Voluntown (1935), Warren (1935),

Westbrook (1935), Woodbridge {Mucgd & F.vayis, 1935), and Wood-
bury (1936).

Cladonia furcata var. palamaea (Ach.) Vainio (p. 425). Coven-
try (1934), Farmington (1934), Goshen (1934), Mansfield (1934),

and Pomfret {Mrs. Paine, 1934).

Cladonia fttrcata var. pinnata (Floerke) Vainio (p. 424). (roshen

(1935).

Cladonia furcata var. pinnata f. foliolosa (l)el.)\'ainio (p. 424).

Warren (1935).

Cladonia furcata var. pinnata f. recurva (Hofl'm.) Zahlbi-.

(Notes II, p. 44). Canaan (1936, det. Sandstede).

Cladonia scabriuscula (Del.) Leight. f. fari.xacea (Vainio)

Sandst. (p. 427). P+. Bethanv {Mucqd, 1935), Bristol (1934),

Enfield (1934), Farmington (1934), Goshen (1934), Kent (1936),

Oxford (1930), Pomfret {Mrs. Fainr, 1934, det. Sandstede), Somers

(1934), Woodbridge {Muegd, 1935), and Woodbury (1936).

Cladonia multiformis Merrill f. Finkii (Vainio) Evans (p. 429).

P+. Canaan (1936), Goshen (1935), and Torrington (1934).

Cladonia multiformis f. simulata Bobbins (p. 429). Winchester

(1935).

Cladonia Min/riFORMis f. subascypha (Vainio) Evans (p. 430).

Canaan (1936) and Goshen (1934).

Cladonia squamosa (Scop.) Hoffm. (p. 432). P—. Norwich
{Sdchell, about 1886, not previously reported, Farlow Herbarium)

and Warren (1935). These specimens are indefinite as to form.

Cladonia squamosa f. denticollis (Hofl'm.) Floerke (p. 434).

Thomaston (1935, det. Sandstede).
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Cladonia squamosa f. SQUAMOSissiMA Floerke (p. 434). Canaan
(Mucgel & Evans, 1936) and Middletown (1935).

Cladonia squamosa f. murina Sc-riha (p. 437). Branford (1936),
Canaan (1936, det. Sandstede), and Woodbridge (193.5, det. Sand-
stede).

Cladonia squamosa f. callosa (Del.) Anders (Notes II, p. 45).
Bethany (1935, det. Sandstede) and Woodbridge (1935).

*Cladonia squamosa f. FRONDOSA(Del.) Mass. Lieh. Ital. Exsic.

292B. 1855; Sched. Crit. 159. 1855. Cnioinyee squamosal, frondosa
Del. in Duby, Bot. Gall. 625. 1830. On shaded rocks, Canaan (1936,
det. Sandstede). For the characteristics of this form see Evans.

^

*Cladonia squamosa f. MURicELLA (Del.) Vainio, Acta Soc. F. et

FI. Fenn. 4: 431. 1887 (as C. squamosa S. ???w.m7//rt); Sandstede in

Rabenhorst, Kryptogamen-Flora 9, Abt. 4^: 271. 1931 (as form).
Cenomyce squamosa m^i-ricdla Del. in Duby, Bot. Gall. 626. 1830.
Cladonia squamosa var. muricUa Zahlbr. Cat. Lich. T'ni\-. 4: 599.

1927. On rocks, Branford (1936, det. Sandstede).

The present form agrees witli f. phyUocoma (p. 432) in having

squamulose podetia but differs in being nearly or quite cupless. The
tips of the branches, instead of forming cups, run out into long points

or break up into clusters of branchlets, and the podetial surface in

the upper part develops decorticate or granular areas.

Cladonia squamosa f. clavariella Vainio (Notes II, p. 46).

Middletown (1935), Naugatuck (193()), Warren (1935), and Win-
chester (1935); all except the third (h'termined by Sandstede.

Cladonia squamosa f. phyllopoda Vainio (Notes II, p. 46).
Barkhamsted (1934) and Middletown (1935, det. Sandstede).

Cladonia squamosa f. levkohticata Sandst. m. psettdocrispata
Sandst. (p. 43(5). Norwich (1935).

Cladonia squamosa f. levicortrata ni. uigida (Del.) Kvans
(p. 436). North Branford (Mvcc/d d- Kvaus, 1935).

*Cladonia squamosa f. CARNEOPALLIDASandst. Abharidl. Xaturw.
Ver. Bremen 25: 181. 1922. On dead moss and humus. Cedar Moun-
tain, Hartford (C7«/7i-, 1933, det. Sandstede, not previously reported).

This form, which is apparently nev/ to North America, is character-

ized mainly by its pale apothecia, varying in color from yellow to

light reddish. The short podetia are more or less decorticate in the

upper part and give off strongly fruiting branchlets.

Cladonia delicata (Ehrh.) Floerke f. quercixa (Pers.) ^'ainio

(p. 439). P+. Beacon Falls (Murr/rl d- Evans, 1936), Branford (1936),
Canaan (1936), Guilford (1936), IVlansfield (1934), Naugatuck (1936),
North Canaan (Mucgel, 1936), and Thomaston (1935).

Cladonia caespiticia (Pers.) Floerke (p. 439). V+. Barkhamsted

1 Torroya 35: 97. 11W.5.
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(1934), BloomfieM (1936), Clinton (1935), Glastonbury (1934),

Goshen (1935), Kent (1936), Litchfield (1936), Middletown (Murgcl,

1935), Norwich (1935), Oxford (1936), Portland (1934), Salem (1935),

Stratford (1934), Thomaston (McDonnell, 1935), Westbrook (1935),

Winchester (1935), and Woodbrid^e (1935).

Group Megaphyllae

Cladonia apodocarpa Robbins (p. 440). P+. Bristol (1934),

Colchester (1935), Coventry (1934), Goshen (1935), Kent (1936),

Naugatuck (1936, det. Sandstede), Voluntown (1935), Warren (1934),

and Westbrook (1935).

Cladonia turgida (Ehrh.) Hofl'm. (p. 441)- P-. Canaan (1936).

Subsection Clausae

Group PODOSTELIDES

Cladonia mitrula Tuck. f. imbricatitla (Nyl.) Vainio (p. 444).

P+. Bristol (1934), Canaan (1936), Clinton (1935), East Haddam
(1934), Guilford (1936), North Canaan (Muegcl & Evans, 1936),

Salem (1935, Stratford (1934), W'inchester (1935), and Woodbury
(1936).

Cladonia mitrula f. pallida Robbins (p. 445). Clinton (1935).

*Cladonia mitrula f. epiphylloma f. nova, apothecia parva,

conglomerata, sessilia in margine thalli primarii.

On a stump in an old pasture, North Canaan (1936).

Epiphyllous forms have been described under C. clavulifcra (p. 448),

C. subcariosa (p. 452), and several other species of Cladonia in which

the apothecia are normally borne on distinct podetia. The present

form is an analogue of these. The apothecia are about as large as in

f. viicrocarpa Evans (p. 446) and occur in similar crowdetl clusters.

The Connecticut specimens are associated with f. imbricatula and C.

pityrca var. Zwackhii f. subacuta.

Cladonia clavulifera Vainio f. nudicaulis Evans (p. 447). P+.
Barkhamsted (1934), Beacon Falls (1936), Bloomfield (1936), Gris-

wold (1933, listed in Notes II, p. 49, as C. alpicola f. minor; 1935, det.

Sandstede), Kent (1936), Pomfret (1934), Sharon (1936), Simsbury

(1936), and Woodbury (1936).

Cladonia clavulifera f. subvestita Robbins (p. 447). Bark-

hamsted (1934), Beacon Falls (1936), Bloomfield (1936), Branford

(1936, det. H. Sandstede as C. clavulifcra), Kent (1936), and Wood-
bury (1936).

Cladonia subcariosa Nyl. f . evoluta Vainio (p. 450) . P—. Bark-

hamsted (1934), Bloomfield (1936), Colchester (1935), Guilford (1936),

Kent (1936), Mansfield (1934), Salem (1935), Southington (1935),

Stratford (1934), W^estbrook (1935), and W'oodbridge (Muegcl, 1935).
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ClADONIA SUHCARIOSAf. SQUAMULOSAR<)))l)ins (j). 4ol). ^Miuiison

(Mucgd, 193.5) and Salem (1935).

Cladonia subcariosa f. PLEUROCAUPARobbins (p. 451). Col-

chester (1935).

Group Thallosteudks

Cladonia gracilis (L.) Willd. var. dilatata (Hoifm.) Vainio

(p. 457). P+. Canaan (Murgrl & Fahws, 1936), Goshen (1936), and
Salisbury {Darrow & Evans, 1935).

Cladonia gracilis var. dilatata f. sqitamflosa (Schaer) Sandst.

(p. 458). Canaan (Ahicgd & F.mns, 1936).

Cladonia verticillata (Hoffm.) Schaer. f. evoluta (Th. Fr.)

Stein (p. 459). P+. Enfield (1934), Hamden (Mm. Hohhs & Mrs.

Black, 1934), Kent (1936), Sharon {arccn, 1884, I'nderwood Herba-

rium, not previously listed), Winchester (1935), and Woodbury (1936).

Cladonia verticillata f. apoticta (Ach.) ^'ainio (p. 460). En-
field (1934) and North Branford (Mnrgel, 1935).

Cladonia mateocyatha Robbins f. leioscypiia Evans (p. 462).

P+. Farmington (1934) and Pomfret (1934).

Cladonia mateocyatha f. squamulata Rol)bins (p. 462). Farm-
ington (1934).

Cladonia pyxidata (L.) Hofim. var. neglecta (Floerke) Mass.

(p. 463). P-f. Bethany {Miicgd, 1935), Canaan (1936), Goshen
{Underwood, 1890, l^nderwood Herbarium, not pre\ioush' reporterl),

(iriswold (1935), and Kent (1936).

Cladonia pyxidata var. neglecta f. simplex (Ach.) Harm. (p.

464). Barkhamsted (1934), Bethanv {Mnrqd, 1935), Bloomfield

(1936), Clinton (1935), Colchester (1935), Coventrv (1934), Goshen

(1934, 1935), Kent (1936), Mansfield (1934, det. Sandstede), Oxford

(1936), Pomfret {Mrs. Paine, 1934, det. Sandstede), W(>stbrook (1935),

and Woodbury (1936).

Cladonia chlorophaea (Floerke) Spreng. (]>. 465). P+. Jn the

present series of Notes the records for C. ehlorophaea and C. (Irani,

together with their numerous forms, are completely revised. The
following lists, therefore, will supplant tho.se in the writer's earlier

papers. Bridgewater (1928), Brookfield {Musch ct- Krans, 1927),

Cheshire (1932), East Haddani {Clark, 1932; Erans, 1934), East

Haven {R. Mcijrouritz, 1922), (Joshen {L. Sudlmn/, 1927), Hamden
(Mrs. Blade A- Mrs. Hohhs, 1933), Killing-worth (1932), Ived.Nard

(1927), Madison (1927, 1928), Meriden (1933), Milford (1932),

North Branford (1928), Simsburv (1933), Southington (1936),

Stamford (Marshall, 1928), Suffield (Mmch (t- Evans, 1930), Wilton

(1931), and Wolcott (1933). The specimens upon which these records

are based are indefinite as to form.

Cladonia chlorophaea f. simplex (Hofini.) Arn. (p. 468). Avon
(1933), Barkhamsted (1933), Beacon Falls (1936), Berlin (1927),

liethany (1925, 1935), Branford (1935), Bridgewater (1928), Canaan
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(1928, 1936), Canton (1933), Cheshire (1932), Chester (Miisch c(-

Evans, 1928), Clinton (1927, 1935), Colchester (1932), Cornwall

(1928), East Haddam (1933, 1934), East Hampton (1928), Enfield

(1934), Essex (1931), Goshen (1927, 1935), Greenwich (1926), Guil-

ford (1936), Hartland (1934), Lebanon (1932), Madison (1927, 1928,

1932), Meriden (Musch, 1927), Middlefield (1927), Milford (1931),

Monroe (1933), Morris (L. Sudbury, 1927), NewFairfield (McDonnell,

1925), New Hartford (1928), near New Haven (Kkrberger, 1874),

Newington (Clark, 1933), New London (1936), Norfolk (Nichols,

1912; Evans, 1928), North Branford (Musch & Evans, 1927; Evans,

1931), North Canaan (1928), North Haven (1931), Old Lyme (1930),

Pomfret (Mrs. Paine, 1934). Portland (1933, 1934), Prospect (1928),

Putnam (1925), Salisbury (1932, 1935), Seymour (Musch & Evans,

1928), Sherman (1928), Southbury (1928), Southington (Clinton &
Evans, 1927; Evans, 1932), Stratford (1934), Suffield (Musch & Evans,

1930), Thomaston (1928), Westbrook (1927), Willington (1927, 1932),

Wilton (1931), and Wolcott (1933).

Cladonia chlorophaea f. INTERMEDIA Sandst. (Notes n, p. 52).

Canton (1933) and Guilford (1928).

Cladonia chlorophaea f. costata (Floerke) Arn. (p. 469).

Goshen (Underwood, 1890, Tnderwood Herbarium), Morris (L.

Sudbury, 1927), and Pomfret (Mrs. Paine, 1934).

Cladonia chlorophaea f. prolifera (Floerke) Vainio (p. 469).

Berlin (1927).

Cladonia chlorophaea f. pterygota (P'loerke) Vainio (p. 470).

Branford (1932), Canaan (1936), Cornwall (1928), North Branford

(1931), and Say brook (Musch & Evans, 1928).

Cladonia chlorophaea f. carpophora (Floerke) Anders (p.

470). Berlin (1927), Branford (1928), Goshen (1935), Kent (1936),

Killingworth (1932, 1933), Litchfield (1933), Simsbury (1933),

Winchester (1931), and Woodbury (1936).

Cladonia chlorophaea f. homodactyla (Wallr.) Robbins (]).

471). Madison (1927).

Cladonia chlorophaea f. lepidophora (Floerke) Sandst. (p. 471).

East Hampton (1928), Goshen (1935), Litchfield (1936), North

Branford (Musch & Evans, 1927), North Canaan (1928), Saybrook

(Mtisch & Evans, 1928), and Southington (1927).

*Cladonia chlorophaea f. pachyphyllina (Wallr.) Sandst. in

Rabenhorst, Kryptogamen-Flora 9, Abt. 4'^: 421. 1931. Durham
(1932), New Milford (1923), and North Branford (Musch & Evans,

1927).

In the writer's report, p. 472, this form is treated as a variety of C.

chlorophaea, following the example of Vainio. Sandstede, however,

gives it the subordinate rank of form.

*Cladonia chlorophaea f. PERiTHETA (Wallr.) Arn. Lich. Exsic

(Icon. Clad.) No. 1496. dextr. 1890 (as modification); Kovaf, Vestnik
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Klubu pfirod. Prostejove 15: H){). 1912 (asfonn). Patrllariafusca t
pi/.rioi(lrft e. m. perithdum Wallr. Naturg. Saulch. -Fleet. 154. 1829.
In a hog. Bethany (1935, det. Sandstede).

The podetia in this form gi\(> off cnp-like prohferations from the

outer .surface.

*Clai)onia chlorophaea f. t'ONisTEA Del. in Harmand, Lich.
France 3: 804. 1907. On earth, sometimes over rocks, and on stumps.
Barkhamsted (1934), Bristol (1934), Farmington (1934), Glastonhurv
(1927), Goshen (1935), Kent (1930), Litchfield (1933), near New
Haven {Limujston, 1872), North Branford (/;. Arnold, 1933), North
Canaan (1936), Sharon (193(i), Westbrook (1935), Wethersfield {Clark,

1933), Winchester (1935), and Woodbury (193(i). Most of these rec-

ords are based on Sandstede's deteiininations.

The writer (Notes II, p. 53) has already called attention to this

interesting form and to the strong resemblance that it bears to C.

voninta. In their general morphology the podetia of these two plants,

which expand gradually into goblet-like cups, are much alike. In f.

conifitca, however, the soredia are granular and the podetial cortex

below the sorediose portion is more or less verruculose. In C. cmiista,

on the other hand, the soredia are farinose and the podetial cortex,

which consists of smooth areolae in close contact, is never verruculose.

Cladonia Grayi Merrill (Notes, p. 1 59). P- . Beacon Falls (1928),
Berlin (1927), Bethany (1927), Branford (1928), Burlington (1933),
Canton (1933), Clinton (1927), Darien (192(0, Durham (1928), East
Hanii)ton (1928), Essex (1927), (Joshcii (1935), Guilford (M.Fulford,
1932; KraiiN, 1932, 193(1), Hainden {Mrs: Ilohh.s; 1932), Hartford
{ClarL-, 1933), Lisbo.i (1935), Litchfield (1933), Middletown (1932),
North Haven (1927), Plainvillc {Wright, 1883), Stratford (1933),
Torrington (1934), Lnion (1927), Westbrook (1927), and Wilton
(1931).

The morphological distinctions between C. chlorophaea and C.

Grayi are still indefinite, but an important chemical difference makes
it easy to separate the species. C. chlorophaea, in other words, is

characterized by the presence of the bitter fumarprotocetraric acid,

whereas C. Grayi lacks this substance completely and is mild to the

taste. The application of paraphenylenediamine makes this difference

apparent to the sight. With C. rhlorophara the characteristic reddish

or reddish orange color promptl\' appears but with C. Grayi the re-

action is negative or nearly so. The specimens here listed under C.

Grayi and its various forms are all negatix'c to this reagent.

Both C. chlorophaea and G. Grayi are abundant in eastern North
America and both are exceedingly variable. Lnder C. chlorophaea
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Pons forms are at present recognized, although some of these are

.ected hy intergradations. Under C. (Jraiji ver\' similar forms

be distinguished but only two of these, f. ci/athiformis Sandst.

and f. squamidosa Sandst., have as yet been published. In the present

paper three additional forms, all of which are analagous to forms of

C. chlorophaca, are proposed. The specimens upon wliieh the above

records are based, as in the case of the similar records under C. chloro-

j)lui('a, are indefinite as to form.

*Cladonia Gkayi f. simplex Robbins, f. nova, podetia simplicia,

esquamulosa, sterilia, margine integro aut subintegro.

On earth, logs, and tree-bases. I3arkhamsted (1928), Beacon Falls

(1928, 193()), Bethany (]93o), Branford (1928, 19.32), Bristol (1933),
Burlington (1933), Canterbury (1933), Canton (1933), Cornwall
(1926), Durham (1928), East Hampton (1932), P:nfield (1934), Essex
(1931), Fairfield (1931), Glastonbury (/.. Sudbury, 1927; Kimis, 1934).
Griswold (1933), (Juilford (Mchoh, 1921; Evans, 1925, 1928, 1932,
1935), Hamden (Mrs. Black, 1933), Hartland (1928), Harwinton
(1933), Kent (1936), Killingworth (Hall, 1874; Evans, 1931, 1932),
Litchfield (1927), Lyme (1931), Mansfield (1934), Meriden (Musch d^

Mchols, 1926), Middlefield (1932), New London (1936), North
Branford (Musch d- Evans, 1927; Eva7is, 1928, 1935), North Canaan
(1928), North Haven (Evans, 1927, 1931; Darroiv, 1935), Old Lyme
(1927, 1930), Old Saybrook (1931), Pomfret (Mrs. Pamr, 1934; Evans,
1934), Salem (1935), Shelton (1928), Somers (1934), Suffield (SmUh,
1933), Thomaston (1933), Torrington (Clinton, 1928), Voluntown
(1935), Westbrook (1927), and Windsor (1928).

As in the case of the analagous C. chlorophaca f. simple.v, the present

form may represent either a stage in the development of one of the

more complex forms or a definitely arrested condition which will not

develop further. The podetia, which remain sterile, are characterized

by their lack of squamules and of proliferations, and the margins of

the cups are either entire or vaguely and irregularly denticulate.

Uniform colonies of f. simplex are not infrequent, but the form may
occur also in association with one or more of the following forms.

Cladonia Gkayi f. cyathiformis Sandst. (Notes H, p. 53). Coven-
try (1934) and Meriden (1927).

*Cladonia Grayi f. prolifera Sandst. f. no\a, podetia prolifera,

esquanmlosa, sterilia, prolificationibus hautl numerosis scyphiferis.

On earth. Guilford (Nichols, 1921) and Old Saybrook (1931).

Li f. prolifera, which is the analogue of C. chlorophaca f. prolifera,

the podetia agree with those of f. simplex in being sterile and in lacking

squamules but differ in being proliferous. The proliferations arise
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singly or in .small nuinhers from the margins of the jM"imai "^ny

are themselves cup-forming.

*Cladonia Gkavi f. carpophora f. nova, podetia squaniis desti

tuta, fertilia, apotheeia e margine seyphorum enata, paree aggregata,

sessilia ant stipitata.

On earth and old wood. IJranford (1928, 198()), Canaan {Mnviicl,

1935), Canterhury (1933), Eastford (1934), East Haddam (1927), En-

field (1934), Glastonbury (1934), Goshen (1935), (iranhy {Mim-h &
Evam-, 1930), Greenwich' (1931), Griswold iF.mm, 1933; Snow, 1935),

(niilford (1930), Hamden (Mrs. Black, 1933), Hartland (1928, 1933),

Killingworth (1933), Lyme (1931), Madison (1927), North Branford

(1931, 1935), North Haven {Olmsfrd, 1935), Old Lyme (1927), Old Say-

hrook (1931), Portland (1933), Savhrook (Ahisch tt- F.va?hs-, 1928),

Shelton (1928), Simsbury (1933, 1936), Stamford (1928), Torrington

(1934), Winchester (1931), Windsor (1927), Wolcott (1933), and Wood-
bury (193G).

This fertile form of C. Grai/i, in which the podetia are free from

squamules, is comparable with C. chlorophaca f. carpophora but is of

more frequent occurrence in Connecticut. Although the form has

much in commonwith f. simplex, the large brown apotheeia, which are

usually produced in abundance, give the plants a strikingly different

appearance. These apotheeia are either sessile on the margins of the

cups or borne on marginal stipes which ^•ary greatly in length. The

pofietia in most cases are dark grayish green or olive-green and thus

differ in color from the podetia of f. simplex, which tend to be pale

grayish green or Avhitish gray.

Cladonia Grayi f. SQUAMULOSASaudst. (Notes, p. 1()0). Hran-

ford (1928), Burlington (1933), Chester {Musch & Evans, 1928),

Colchester (1932), Glastonburv (1934), Goshen, (L. Sudbury, 1927),

Guilford (1932), Hamden {Mrs. Ilobbs, 1932; Mrs. Black, 1933),

Lebanon (1932), MadLson (1927), Morris (1927), New Canaan (1920),

New Haven {Clinton, 1927), New London (193(5), North Branford

(1935), Old Lvme (1927, 1930), Old Saybrook (1931), Shelton (1928),

Simsburv (1936), Somers (1934), Stamford (1928), Thomaston (1927),

Voluntown (1933), Wallingford (1931), W^estbrook (1927), and Wood-
bridge (1935).

Under C. chlorophaca the sterile squamulose form is distinguished

as f. ptcrygota, and two fertile scpiamulose forms, f. Icpidophora and f.

psciidotrachyna, are recognized. Under C. Grayi, however, f. squauiu-

losa is understood in a more comprehensive sense and includes both

sterile and fertile plants. Unfortunately the specimens from Burling-

ton, which have been recorded under C. chlorophaca f. pscudotrachyna

(Notes n, p. 51), give a negative reaction with paraphenylenediamine.
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It has therefore been necessary to transfer them to C. (irai/i f. aquaui k-

lotiu, as indicated above.

Cladoxia comsta (Ach.) U()l)l)ins f. simplex Rohhins (p. 478).

P+. Goslien (liKi")), Mansfield (HKU), and Winchester (193.5).

Cladoxia fimhkiata (L.) Fr. (p. 473). P+. Prospect (1928) and
Sah'sl)ury (1928). The.se two specimens are h'sted under f. sfcnoiTi/plid

in the writer's report (p. 475). They evidently represent, howe\er,
the more typical condition of the .species, since the podetia are all

cup-forming.

*Cladoxia cokmtokadiata (Coem.) Sandst. Abhandl. Naturw.
Ver. Bremen 21: 373. 1912. C.fimbriataf . cormiio-rculiafa Coem. liull.

Acad. Rov. Belgique II. 19: 40. 1865. Crnomycc rornuto-radiafd

Zopf, Flechtenstoffe 407. 1907. P+.

The choice of a name for this species is beset with many difficulties.

The name coniutonidiata (originally written with a hyphen) was pro-

posed by Coemans as the name of a form in 1865 and was first used in

a specific sense by Zopf in 1907. Fnder C. cornutoradiata, as at pres-

ent defined, two forms are included which are based on much earlier

species. One of these is f. radiata (Schreb.) Sandst., based on Lichen

radiatti.s Schreb., which dates from 1771; and the otlier f. subulata (L.)

Sandst., based on Lichen suhulatiis L., which dates from 1753. Ac-

cording to the current rules of nomenclature the aggregate species

including these two old species should retain the name of the older of

the two, i.e., of the Linnaean species. This, however, would lead to

further uncertainties since LAchcn subulatus L., according to Vainio,^

was based on at least two unrelated species. Under the circumstances

it is perhaps ad\isal)le to use tin; name C. cornutoradiaia, at least pro-

visionally.

The species is exceedingl\' \ariable, and several of its more distinct

forms have been well figured.^ It agrees with most of the other mem-
bers of the C. fimbriata-group in producing an abundance of farinose

soredia and in having the sorediose areas occupy the greater part of

the podetial suj'face. The podetia tend to be longer an<l more slender

than in the related species and may either taper to long points or be

tipped with narrow cups, which usually bear marginal proliferations.

In the majority of the forms the jjodetia are entirely free from squam-

ules. The distribution of ('. coiiiutoradlata is still imperfectly

known, but its range in North America is ap])arently distinctly

1 Acta Soc. F. et Fl. Fennica 10: 287. 1804.

^Seo Zopf, Ber. Deutsch. Bot, Cic-scH. 26: /;/. /. Ii>07; AikUts. Straucli- und
Laubfl. Mittelcuropas ;;/. 17, f. 1-3. 192H: and Sandstcdc in Uabcnhorst, Krypio-
Kamen-Klora 9, Abt. 4-^; pi. 31, f. 1-7. 1931.
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northern. The phmts rarely occnr in extensive eolonies bnt usually

singly or in small patches in association with other Cladoniae. The

following form has recently been discovered in northern Connecticut:

*Cladonia coknutoradiata f. HADIATA (Schreb.) Sandst. Abhandl.
Xaturw. Ver. Bremen 21: .S73. 1912. Lichen r«(7m/u.v Schreb. Spic.

Fl. Lips. 122. 1771. Cladonia radiafa Willd. Fl. Berol. Prodr. 'SiY-l

1787. On earth, Goshen (Cliiifon, HKid, iletermination confirmed by
Sandstede).

Among the cup-bearing forms of C. roniutoradiata, f. radiafa is on(^

of the most distinctive. It is characterized by the form of the cujjs,

which broaden out very gradually from long stalks, and by the

marginal proliferations. These are short and horn-like and extend

vertically upward or nearly so. In the Connecticut material the

podetial stalks are 2-3 cm. in height by 1-2 mm. in diameter, and the

cups measure 4-5 mm. across. The proliferations are mostly four to

eight in number and vary considerably in length.

Cladonia NEMOXYNA(Ach.) Xyl. (p. 475). P+. Bloomfield (1936),

liristol (1934), Canaan (193(1), " Colchester (1935), Goshen (1935),

Kent (1930), Oxford (1936), Sharon (1936), Stratford (1934), Torring-

ton (1934), and Woodbury (193()).

The name ncinoxyna was proposed in a snbspecific sense by Acharius

in 1803 but was not used in a specific sense until 1892 (see the writer's

Report, p. 475). The species includes, howex er, two forms the names

of which were used in a specific sense at much earlier dates. The

first of these is f. fibula (Ach.) Valnio, based on Lichitt fibula Ach.,

which dates from 1798; and the second is f. liri (Schaer.) Anders,

based on Cladonia Rei Schaer., which dates from 1823 (see below).

The specific name fibula is apparently not available for the present

species, since there is an older Cladonia fibula of Hoffmann, dating

from 1796 and distinct from Lichrn fibula Ach.; but there seem to l)e

no valid objections to the specific name Rri, although Schaerer himself

reducetl his species to subordinate rank in 1850, under the name C.

eornuta ^. Rei} The continued use of the name nemoxyna, therefore,

must be regarded as more or less provisional, comparable with the

use of the specific name cornutoradiaia.

Both Anders and Sandstede state that C. nemoxyna is mild to the

taste. The application of paraphenylenediamine, however, shows

that a negative reaction is by no means constant but that the majority

of the specimens which have been referred to C. nnnoxyna. give a

1 Enum. C'rit. TJch. Europ. 19(1. 1S.")0.
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distinctly positive reaction.^ Sandstede, according to a recent letter,

now distinguishes plants which are P+ and bitter, plants which are

P+ and mild, and plants which are P—and mild. In his opinion

the plants which are P+ contain the bitter fumarprotocetraric acid,

although the amount in the mild specimens is too small to be detected

'by the taste. Such plants he retains under C. ncmoxyna but thinks

that the P—and mild plants should be separated from C. ncmoxyna

as a distinct species. This species, to which he has given a provisional

name, contains no fumarprotocetraric acid. It would therefore be

comparable with C. Grayi, which is distinguished from C. chlorophaca

by the same chemical difference. The following records are based on

P—plants, which represent Sandstede's provisional species: Cornwall

(1928), Gilford (1928), Ledyard (1927), Madison (1927), and West-

brook (1927). These stations are all listed under C. ncmoxyna in the

writer's Report (p. 470).

Cladonia nemoxyna f. Fiiu'LA (Ach.) Vainio (p. 477). Branford

(1936), Canaan (1936), Colchester (1935), Goshen (1934), Guilford

(1935), North Canaan {Mucqcl i{- Erans, 1936), Torrington (1934),

and Woodbury (1936).

*Cladonia nemoxyna f. Rei (Schaer.) Anders, Strauch.- und
Laubfl. Mitteleuropas 114. 1928. Cladonia Ihi Schaer. Lich. Helv.

Spic. 34. 1823. On earth at base of boulder, Goshen (1935, det.

Sandstede).

In this interesting form isidia are present among the coarse granular

soredia, and the ])odetia arc more or less squamulose, especially to-

ward the base.

Cladoni.\ coniocraea (Floerke) Spreng. f. ceratodes (Floerke)

Dalla Torre & Sarnth. (p. 479). P-f. Canaan (1936), Clinton (1935),

Colchester (1934), Goshen (1935), Kent (1936), Norwich (1935),

Pomfrct (J/r.v. Paine, 1934), Salem (1935), Southington (1936), and
Winchester (1935).

Cladonia coniocraea f. truncata (Floerke) Dalla Torre &
Sarnth. (p. 480). Canaan (1936), Guilford (1935), Kent (1936),

Norwich (1935), Southington (1936), Warren (1935), and Winchester

(1935).

Cladonia coniocraea f. phyllostrota (Floerke) Vainio (p. 481).

Middletown (1935).

Cladonia coniocraea f. expansa (Floerke) Sandst. (Notes, p.

160). Canaan (Muegel & F.vans, 1936, det. Sandstede), Oxford

(1936), and Warren (1935, det. Sandstede).

Cladonia coniocraea f. pycnotheliza (Nyl.) Vainio (Notes, p.

1 See also Asahina, Acta Pliytochimicti 8: 53. 1034.
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161). Canaan (1936), Goshen (1935), Middletown (1935). Thomaston

(1935), and Warren (1935).

*Cladonia coniocraea f. stenoscypha (Stuckenberg) Sandst.

comb. no\'. C. fimhriain var. apolcpfa f. stenoscypha Stuckenberg,

Rech. Clad. Gouv. Penza et Saratow 60. ;:>/. -i,/. <^. 1917. C. fimbriata

f. strnosci/pha Evans, Trans. Connecticut Acad. 30 : 475. 1930. Canaan
(1936), Go.shen (1935), Hartland (1928), North Canaan (1928),

North Branford (1931, not previously reported), and Winchester

(1935).

At the suggestion of Dr. Sandstede (see Notes II, p. 54) the writer

here transfers his C. fimbriata f. strnoscypha to C coniocraea and re-

duces it to synonymy under the new combination C. coniocraea f.

stenoscypha (Stuckenberg) Sandst. Through a curious coincidence

both Mrs. Stuckenberg and the writer had proposed the form-name

stenoscypha independently for the same plant.

Cladonia ochrochloka Floerke (Notes II, p. 55). P-f. Thomaston
(1935).

Cladonia bokbonka (Del.) Nvl. f. cylindrica Evans (p. 482).

Pt. Bristol (1934, det. Sandstede)', Clinton (1935), Coventry (1934),

Farmington (1934), Goshen (1934), Kent (1936), Mansfield (1934),

Oxford (193()), Pomfret {Mrs. Paine, 1934), Sharon (1936), Thomaston
(1935), Warren (1935), and W^iodbury (193(5).

Cladonia bokbonka f. squami'losa Robbins (p. 482). Mans-
field (1934).

Cladonia pityrea (Floerke) Fr. (p. 483). P+. Mansfield (1934),

not referable to any definite form.

Cladonia pityrea var. Zwackhii Vainio f. subacuta Vainio

(p. 485). (Joshen (1935), Guilford (1936), Kent (1936), Litchfield

(193()), Naugatuck (1936), Norwich (1935), and Woodbury (1936).

Cladonia pityrea var. Zwackhii f. squamulifera Vainio (p. 485).

Clinton (1935), (ioshen (1935), (Juilford (193(;), Litchfield (1936),

and Thomaston (1935).

Group FoLiosAE

Cladonia strepsilis (Ach.) Vainio (p. 487). P—. Bloomfield

(1936, det. Sandstede), and Canaan {Mucgel, 1936), sterile material.

Cladonia strepsilis f. glabrata Vainio (p. 488). Salem (1935),

Southington (1935), and Warren (1934).

Cladonia strepsilis f. coralloidea (Ach.) Vainio (p. 489).

Branford (1936), Bristol (1934), Mansfield (1934), and Plainville

(1935).

Cladonia strepsilis f. subsessilis Vainio (p. 489). Sharon (1936).

Cladonia strepsilis f. compacta .\nders (Notes, p. 163). Wood-
bury (1936).
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Group OCUKOLEUCAE

Cladonia fieumoxtensis Merrill f. obconica Robbins (p. 491).

P-. Salem (1935).

*Cladonia piedmontexsis f. ixTEKMEDiA Robbins, Rhodora 31:

104. pi. 187, f. H-H). 1929. On earth in a field, Salem (1935).

In this form both large and small apothecia are present, and the

podetia are either smooth throughout or squamulose toward the base.

*Cladonia piedmontexsis f. PHYLLocoMA Robbius, Rhodora 31:

104. pi 187, f. 11, 12. 1929. On earth in afield, Salem (1935).

This form agrees with the preceding in having both large and small

apothecia but differs in being more or less squamulose throughout.

Cladonia piedmontexsis f. lepidifera (Vainio) Robbins (p. 491).

Salem (1935) and Somers (1934).

Cladonia piedmontexsis f. epiphylla Robbins (Notes 11, p. 57).

New London (1936).

At the close of 1933 (see Notes II, p. 57) collections of Cladoniae

had been made in 119 of the Connecticut towns. The explorations of

the past three years have increased this number to 132, so that only

37 towns are still to be heard from. Even in the most thoroughly

explored towns, however, further search ought to bring additional

species and forms to light.

At the present time 46 towns can be listed in each of which 16 or

more species of Cladonia have been collected. This represents an

addition of 7 towns since 1933. The town still standing at the head

of the list is Madison, with 37 species to its credit. Close rivals are:

North Branford with 35 species, Killingworth with 34, Old Saybrook

with 31, and North Canaan anrl Goshen with 30 each. The other

towns with 25 or more species each are the following: Bethany, East

Hampton, Guilford, and North Haven, 29 species; Litchfield, 28;

Branford, Canton, and Salisbury, 27; Barkhamsted, Beacon Falls,

East Haddam, anfl Wallingford, 25.

The local distribution of the more common species of Cladonia was

summarized in the writer's original report (p. 498). At that time C.

cristatella stood at the head of the list with 62 towns to its credit, and

C chlorophaca (including C. (irayi) stood second with 60 towns. C.

cristatella still stands at the head of the list but is now known from 102

towns. The species next in order are the following: 6*. tenuis, known

from 87 towns; C. bacillaris, from 86; C. pleurota, from 84; C. furcata,

from 74; C. chlorophaca and C. Grayi, from 73 each; C coniocraea,

from 69; C. svhcariosa, from 61; and C. mitrula, from 59. Of the re-

maining species 22 are known from 20 or more towns each and 10 from
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only 1 to A towns. Tliese rarities of tlie Connecticut tiora are C.

alpestris (L.) Rabenh. (p. 387), C. die/data, C. caruii.srnsus A^iinio

(Notes II, p. 47), C. ccnutra (Ach.) Schaer. (Notes, p. 154), C. glauca

Floerke (p. 437), C. alpicohi (Flot.) Vainio (Notes II, p. 48), C.

Norrliiii Vainio (p. 454), C. (Iiroriicata (Floerke) Spreng. (Notes, p.

158), C. ronnitoradiuta, and ('. orhrovhloni.

OsBOKNBotanical Lauokatory, Yale Univeksity

On Fo(i()TKicm'M filiform e. —This sjjecies was first collected at

Helgoland by jMajor T. Reinbold in June, J 888 on Lainiiiaria. It

was described by Reinke in 1892, and figured by Dr. Kuckuck in

Reinke's Atlas (Pi. 41).

The winter of 1892-93 was of unusual severity in New England.

For miles. Vineyard Sound was closely packed with jagged pieces of ice.

By a search lasting much of two or three <lays, I found among them

three depauperate specimens of a pale brown alga, about 6-8 mm. high.

They were well fruited, and were identified b,\' Dr. Farlow as Pu(/o-

irichmn fillforvw. This was subsequently reported by myself.^

Since that time I have found numerous specimens, always on

Zotftcra, along southern New England as far west as Connecticut.

After a severe storm in September, 1911, I collected a single speci-

men which was washed ashore along Penol)scot Bay. Dr. Collins

also reports it from Casco Bay, Maine.' It also occurs among the

Faroes, and along Iceland. Wethus have a rather complete chain of

stations from the north Atlantic, where it seems to have been evolved.

I can not resist hazarding the guess that it is a recent migrant along

our shores. The original specimens of Reinbold are dark in color,

and about 50 mm. high. At first, ours were very small and pale.

As time went on, they not only grew in abundance, but increased in

size and became darker in color. Kuckuck found a few thalli which

he thought might be sporangial; ours uniformly bore gametangia.

Most of the specimens from Em-ope are polysiphonous; ours, without

exception, are monosiphonous. I should, in this connection, note

what may be an exception to this latter statement. It has fre(juently

been suspected that this species is the Litoslphon pu.nllus of Har\ey.

(This is the proper form, and not Lithosiphoii as it is commonly
written.) About 1899 I collected in Narragansett Bay a scantily

1 See RnoDoiiA vol. 2, pp. 206 and 207. 1900.
2 Collins. Proc. Portland Soc. Nat. History. Vol. 2, p. 270.


